Histone gene transcripts in the cleavage and mesenchyme blastula embryo of the sea urchin, S. purpuratus.
Two distinct populations of histone gene transcripts have been identified in the sea urchin embryo. Both late cleavage and mesenchyme blastula stages contain histone transcripts which hybridize to a full-length histone repeat recombinant DNA, pCO1. The histone RNAs of the two stages, however, are dissimilar in sequence. While the transcripts of the cleavage embryo form well matched hybrids with the plasmid DNA which are relatively resistant to RNAase, the hybrids containing the mesenchyme blastula transcripts melt some 10 degrees C lower and are twice as sensitive to RNAase. Hybridization of the two RNA samples to the Hha I fragments of the histone DNA, or to segments of the histone repeat subcloned in other plasmids, shows that many regions scattered along the repeat are complementary to widely diverged transcripts in the mesenchyme blastula RNA. The two RNA populations consist predominantly of polysomal RNA sequences and are most probably mRNAs for the five histones. The mesenchyme blastula RNA sequences in both S. purpuratus and L. pictus form hybrids with pCO1 DNA that are less stable than those containing L. pictus cleavage RNA, indicating the wide divergence of the two histone RNA populations. The bulk of the histone genes in S. purpuratus appear to be of the type coding for the early mRNAs. Only a small percentage of the several hundred gene copies are candidates for the type coding for the late mRNAs. The melting characteristics of the hybrids and the sensitivity of RNAase provide an assay for the late embryonic histone genes. Of the total RNA labeled during a 10 min pulse in the cleavage embryo, histone transcripts represent approximately 9.7 and 6.5% of the radioactivity in S. purpuratus and L. pictus, respectively. These values fall to 0.57 and 1.4%, respectively, at the mesenchyme blastula stage. Although histone genes are transcribed during these two periods, the type of gene which is active is switched at some point prior to the mesenchyme blastula stage.